Modifications of the properties of human sex steroid-binding protein by nonesterified fatty acids.
The effect of unsaturated and saturated nonesterified fatty acids (NEFAs) on the electrophoretic, immunological, and steroid-binding properties of human sex hormone-binding protein (SBP) were investigated. Tests were carried out on whole serum from pregnant women and on purified SBP using polyacrylamide gel electrophoresis, crossed immunoelectrophoresis with autoradiography, and equilibrium dialysis. All three methods showed that NEFAs influence the binding of sex steroids to SBP both in whole serum and with the purified protein. Saturated NEFAs caused a 1.5-2-fold increase in binding of dehydrotestosterone, testosterone, and estradiol to SBP, while unsaturated NEFAs, such as oleic (18:1) and docosahexaenoic (22:6) acids inhibited the binding of these steroids to SBP. Thus, unsaturated NEFAs in the concentration range 1-100 microM are more inhibitory for estradiol binding than for testosterone or dehydrotestosterone binding. In addition to these binding changes, polyacrylamide gel electrophoresis and immunoelectrophoretic studies revealed a shift in SBP from the slow-moving active native form to a fast-moving inactive one. There was also a reduction in the apparent SBP concentration by Laurell immunoelectrophoresis in the presence of unsaturated NEFA (5.5 nmol of NEFA/pmol of protein). These studies indicate that unsaturated NEFAs induce conformational changes in human SBP which are reflected in its electrophoretic, immunological, and steroid-binding properties. They suggest that the fatty acid content of the SBP environment may result in lower steroid hormone binding and thus increased free hormone levels.